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Appendix	1	 	 	 	 	 	 	 	 	 											Vol.	2	
	 RT60	Measurements	for	buildings	in	Ostia	
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Figure 2.4 Network graph of noise and silence terms in relation to writing style. The 














































































































































































































































































































































































































































































Latin Terms Features Occurrences  
Viae, via 








Path, narrow street, 
sidewalk 
40 
Angiportus Alleyway 13 
Clivus Sloping 23 
Compitum Crossroads 29 
Iter Foot path 147 
Actus Animal driven path 64 
Platea Street, square (later) 18 
 

















Figure 2.10 Network graph of associated noise/silence terms associated with via. 










































Figure 2.11 Network graph of associated noise/silence terms associated with via. 







































































Figure 2.12 References to carts in the PHI Latin library ranked by starting date. 








Figure 2.13 References to carts in the PHI Latin library ranked by end date. Starting 
























































































































Figure 2.15 Public space, street terms, and Latin authors (weighted by references to 






























































































Source Date Books160 
Alfenus 1st c. BCE 1 
Gallus Aquilius 1st c. BCE 1 
Quintus Mucius Scaevola Late-1st c. BCE 1 
Labeo Augustan 2  
Masurius Sabinus Early-1st c. CE 1 
Proculus Mid-1st c. CE 1 
Neratius Late-1st c. CE 3 
Javolenus Late-1st c. CE 3 
Celsus Early-2nd c. CE 1 (144) 








Pomponius 2nd c. CE 9 
Valens 2nd c. CE 1 
Gaius 2nd c. CE 13 
Julianus 2nd c. CE 4 
Maecian Mid-2nd c. CE 2 
Africanus Mid-2nd c. CE 1 (121) 
Marcellus Mid-2nd c. CE 3 (120) 
Quintus Cervidius Scaevola Late-2nd c. CE 6 (300+) 
Mauricianus Late-2nd c. CE  1 
Venuleius Late-2nd c. CE 6 
Taruttienus Paternus Late-2nd c. CE 1 
Papinianus Severan (193-211 CE) 6 
Paulus Severan (193-211 CE) 71 (17%) 
Tryphoninus Severan (193-211 CE) 1 
Callistratus Severan (193-211 CE) 5 (100) 
Menander Severan (193-211 CE) 1 
Marcian Early-3rd c. CE 6 (280) 
Furius Anthianus Early-3rd c. CE 1 
Modestinus Early-3rd c. CE 15 (300+)  
Tertullianus c.160 -c.240 CE 2 
Macer 3rd c. CE 5 
Rufinus 3rd c. CE 1 
Domitius Ulpian 3rd c. CE (dies 228 CE) 23 (40%) 
Arcadius Diocletian (284-305 CE) 3 (6) 
Hermogenian Late 3rd-early 4th c. CE 1 
Florentinus 4th c. CE 1 
 





















































Term Total Citations Sources Date range 
Domus 89 
Alf. (1); Cels. (1); 
Iav. (1); Marcell. (1); 
Mod. (1); Ner. (1); 
Gai. (3); Lab. (4); 
Marcian. (4); Pomp. 
(7); Scaev. (9); Pap. 
(10); Paul. (15); Ulp. 
(31) 
1st c. BCE - 3rd c. CE 
Cenaculum 6 Ulp. (5); Scaev. (1) 
Late-2nd c. CE - 3rd c. 
CE 
Pergula 1 Ulp. 3rd c. CE 
Taberna, -ae 28 
Ulp. (12); Paul. (5); 
Scaev. (5); Iul. (1); 
Marcell. (1); Ner. (1); 
Pap. (1); Pomp. (1) 
Late-1st c. CE - 3rd c. 
CE 
Insula, -ae 71 
Maec. (1); Men. (1); 
Papir. (1); Pap. (1); 
Gai (2); Iav. (2); 
Proc. (2); Scaev. (2); 
Tryph. (2); Alf. (3); 
Afr. (5); Marcian. (5); 
Lab. (7); Pomp. (9); 
Ulp. (24) 
1st c. BCE - 3rd c. CE 
 
























































































































































































































































































































































































































































































































































































































































































































































































Material 125 Hz 250 Hz 500 Hz 1k Hz 2k Hz 4k Hz 
Brick 
(natural) 
0.03 0.03 0.03 0.04 0.05 0.07 
Brick 
(painted) 









0.36 0.44 0.31 0.29 0.39 0.25 
Wood 
flooring 
0.15 0.11 0.1 0.07 0.06 0.07 
Doors (solid 
wood panels) 
0.01 0.07 0.05 0.04 0.04 0.04 
Marble or 
glazed tile 
0.01 0.01 0.01 0.01 0.02 0.02 
Glass (small 
pane) 




0.1 0.09 0.08 0.08 0.08 0.08 
People – 
adults 
0.25 0.35 0.42 0.46 0.5 0.5 
Water or ice 
surface 
0.008 0.008 0.013 0.015 0.02 0.025 
	






























































































































































Figure 3.1 Wall weight (lb/sq ft. of wall surface) and transmission loss (TL) in dB. (From 




























Figure 3.2 Transmission Loss (TL) of the wall. Sound ray (S) striking a wall, resulting TL (D). 














































































































































































































































































































































































































































































































































































































































































































1.2.5 Barrel vaults, travertine corbels 
1.2.6 Wood beam supports 
1.3.3-4 Groin vaults 
1.6.2 Barrel vaults, travertine corbels 
1.7.1 Barrel vaults, travertine corbels 
1.8.3 Groin vaults (unpreserved) 
1.9.3 Wood beam supports 
1.9.3 Groin vaults (unpreserved) 
3.14.4 Groin vaults 
3.10.1 Groin vaults 
 








































































































































1.1.4	 Via dei Molini	
1.5.2	 Cardo Maximus (north)	 Loggia	
1.6.1	 Cardo Maximus (north)	 Loggia	
1.7.1	 Via d. Fortuna	
1.8.1	 Via d. Misuratori	
1.12.7	 Semita dei Cippi	
1.12.10	 Cardo Maximus (south)	











2.9.5	 Via dei Molini	
2.9.6	 -- 	
3.2.3	 Decumanus (west)	
3.9.24-6	 Cardo degli Aurighi	
3.10.1	 Cardo degli Aurighi	
3.16.6	 Via della Foce	
3.17.5	 Via della Foce	
4.2.2, 3	 Cardo Maximus (south)	 Travertine blocks	
4.5.1	 Decumanus (west)/Via del Pomerio dei Iside	
4.7.2	 Decumanus (west)	 Raised above street	
4.8.5	 Via d. Cartilio Poplicola	
4.9.1	
Decumanus (west)/ Via d. 
Cartilio Poplicola	
Loggia	
5.5.1, 2	 Semita dei Cippi	
5.11.4, 7	 Decumanus (east)	 Raised above street	
5.12.1	 Decumanus (east)	
Unidentified building	 Decumanus (east) (northeast of Porta Romana)	
 



















Figure 3.6 Sound dissipation on three portico streets: Via Epagathiana (green), Decumanus 



























































































Figure 3.8 North Cardo Maximus SPL and RT30 for conversation noise (65 dB(A)) in the 































































































































































































Figure 3.10 Via degli Augustali SPL and RT30 for conversation noise (65 dB (A)) in the 

















































































































































































































































































































































































































































































































































































































































































































Figure 4.5 Pompeian atrium house and ‘medianum’ apartment layouts and space 





































































Location Number Placement 
1.4.3 10  4 Street; 6 Garden 
2.3.3 7 Street 
2.3.4 10 Street 
2.6.3 7 Street 
2.6.6 9 Street  
3.9.3 5 1 Street; 4 Courtyard 
3.9.4 N/A  
3.9.6 15 7 Street (?); 8 Courtyard 
3.9.10 15 10 Street; 5 Courtyard 
3.9.12 9 Courtyard (Case a Giardino) 
3.9.17 14 Courtyard 
3.9.18 14 Courtyard 









3.12.1 N/A Street (no courtyard) 
3.12.2 N/A Street (no courtyard) 
3.13.1 N/A Street (no courtyard) 
3.13.2 N/A Street (no courtyard) 
4.3.3 7 Street 
4.3.4 N/A Street (no courtyard) 
 
Table 4.1 Large ‘medianum’ apartments number of windows and placement. (Based 
on DeLaine 2004) 
	
	















































































































































































































Table 4.3 RT60 for Room M (medianum). High and low values marked in red. (Based 


























































































































































































































































































































































Figure 4.10 a) geometry of courtyard acoustic problems; b) courtyard configurations: 
Config. A: centred entrance; Config. B: decentred entrance; Config. C: closed 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Figure 5.7 Saccarii figurines find spots. Size of dot refers to number of figurines. 







































































Animal Sound SPL Hearing Frequency (Hz) 
Dogs Barking: 110 dB(A) 67-45k HZ 
Horses  60-33.5k Hz 
Cattle  23-35k Hz 
Sheep  100-30k Hz 
Pigs 
Various noises: 62-67 dB 
(Leq) 
40-40k Hz 
Humans Speech: 65 dB(A) 20-20k Hz 
 
Table 5.1: Common animal remains found in cities of in Roman Italy with SPL and 











































































































































































































































































































































































































































































Toward an Auditory Urbanism 
 
“Noise	was	the	residue	of	sound.	This	idea	leads	to	taking	a	stand-in	favour	of	musique	
concrète,	but	no	longer	as	music,	but	rather	as	a	means	for	the	construction	of	specific	
places	and	times,	contexts	of	a	life	to	be	created	(‘moments’).”	
H.	Lefebvre.	Metaphilosophy,	303	n.7	
	
“As	we	make	our	way	(I	love	this	expression,	which	says	exactly	what	it	has	to	say:	I,	we	
make,	invent,	produce	the	way)…”	
H.	Lefebvre,	Toward	an	Architecture	of	Enjoyment,	47.	
	
“A	visitor	to	Rome	curious	about	the	genesis	of	this	space	would	do	well	to	consider	not	
only	the	Rome	of	marble	but	also	the	Rome	of	brick	…the	genesis	of	a	space	of	this	kind	
also	presupposes	a	practice,	images,	symbols,	and	the	construction	of	buildings,	of	
towns,	and	of	localized	social	relationships.”	
H.	Lefebvre,	The	Production	of	Space,	244-5.	
 
The	acoustic	environment	of	Ostia	was	a	complex	interconnection	of	architecture,	space	
and	social	relationships.	The	challenge	of	studying	noise	in	an	archaeological	context	has	
required	the	formulation	of	new	methods	and	approaches	to	the	material	and	literary	
sources	from	ancient	Rome.	The	ephemeral	nature	of	sound	required	the	examination	of	
all	possible	sources	for	understanding	its	role	in	Ostia.	Noise	not	only	filled	urban	space,	
defining	places	of	activity	and	marking	the	landscape,	but	it	also	served	as	a	target	of	
Roman	moral	and	social	judgements.	This	thesis	has	argued	for	the	importance	of	both	
aspects	of	noise	in	understanding	the	development	of	Ostia	in	the	second	century	CE.	
The	dual	function	of	noise,	as	a	tool	in	the	study	of	architectural	innovations	and	as	an	
object	in	urban	space,	was	introduced	in	chapter	one	(1.4).	One	the	one	hand,	chapters	
three	and	four	introduced	a	new	methodology	(3.2-3)	for	the	acoustic	modelling	of	a	
representative	group	of	buildings	in	Ostia	(4.1)	in	which	noise	was	used	to	indicate	
hierarchies	in	spaces	and	differentiate	architectural	and	design	choices.	Chapters	two	
and	five,	on	the	other	hand,	analysed	the	literary	(2)	and	material	sources	(5)	for	urban	
noise,	indicating	the	moral,	social	and	economic	character	of	urban	noise	production.	In	
conclusion,	the	arguments	put	forward	in	this	thesis	are	contextualised	within	studies	of	
Roman	urbanism.	The	results	of	this	thesis	suggest	that	Roman	urbanism	was	not	only	
related	to	building	typologies,	but	also	included	spatial	practices	influenced	by	sensory	
perceptions.		
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6.1	Noise	and	Urban	Space	
	 The	importance	of	noise	in	the	urban	image	of	Romans	was	argued,	in	chapter	two	
through:	
1. 	Latin	literary	usage	of	the	terms	sono,	clamo,	strepito,	fremo,	and	murmur.	Noise	
can	be	divided	into	three	different	functions:	1)	negative	responses	or	
judgements;	2)	obstructions	to	auditory	clarity;	or	3)	unknown	sounds.		The	
literary	image	of	noise	related	to	functions	one	and	two,	creating	a	moral	
topography	of	noise.	
2. 	A	link	between	certain	noise	terms	and	movement,	especially	the	movement	of	
animals.	The	link	was	manifest	in	the	descriptions	of	street	movements	through	
emphasis	on	carts	and	crowds.	
3. 	Particular	experiential	links	between	urban	sites	and	noises.	In	the	theatre	and	
courtroom	two	different	forms	of	auditory	responses	were	associated	with	the	
space:	in	the	theatre,	audience	response	was	through	applause;	while	in	the	
courtroom	it	was	through	vocalisations.		
4. 	A	lack	of	legal	control	of	noise	was	evident	in	the	discussion	of	damages	in	the	
Digest.	Instead	of	legal	regulations,	moral	judgements	and	social	stigma	marked	
certain	groups	or	professions,	who	were	noted	for	producing	noise.	Social	
stigma,	in	certain	cases,	could	be	incorporated	into	social	hierarchies,	like	the	
praecones,	whereby	social	control	was	exercised.	Other	groups,	like	the	circuli,	
remained	outside	of	the	social	hierarchies	and,	therefore,	remained	socially	and	
morally	suspect.	
	 Through	the	creation	of	a	database	of	references	to	noise	and	silence	in	Latin	
literature	(Appendix	3),	the	urban	image	of	noise	was	evaluated	in	chapter	two.	The	
literary	sources	were	analysed	through	the	digital	humanities	methods	of	text-mining	
and	visualised	using	network	graphs.	These	methods	allowed	for	a	larger	corpus	of	Latin	
authors	to	be	analysed	than	the	previous	studies,	and	the	resulting	urban	image	of	noise	
was	one	of	interconnected	spaces	of	noise	and	movement.	Noise	was	functionally	
defined	in	terms	of	negative	responses,	obstruction	of	auditory	clarity	and	unknown	
sounds	(2.1.1).	The	Latin	terms	for	noise	predominately	relate	to	the	first	and	second	
functions	of	noise,	which	form	the	basis	for	moral	judgements	and	social	control	of	
urban	noise.	Noise	was	morally	defined	in	terms	of	busy	activity	and	animal	like	actions,	
in	contrast	to	idealised	elite	behaviour.		
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	 Chronologically,	the	terms	were	used	throughout	the	Roman	period	and	display	
peaks	between	the	second	century	BCE	and	second	century	CE,	while	stylistically	there	
is	a	slight	basis	towards	prose,	over	poetry	(2.2).		These	general	trends	were	integrated	
into	the	discussion	of	particular	literary	spaces	of	noise,	such	as	the	courtroom,	theatre,	
Forum	and	street	(2.3).	What	emerged	was	a	connection	between	noise	and	movement	
that	elicited	concern	from	the	literary	elite.	The	case	study	of	rumours	highlighted	the	
uncontrolled	movement	of	noise	outside	of	elite	social	networks	and	the	importance	of	
the	vicus	as	geographical	and	communicational	node	in	non-elite	social	practices	(2.4.1).	
The	distinction	between	elite	and	non-elite	spatial	practices	was	also	brought	up	in	
relation	to	work	noise	in	chapter	five	(Introduction).		
	 Control	of	urban	noise	was	moral	judgements	and	social	control,	rather	than	
regulated	sound	limitations	(2.5).		Noise	was	not	regulated	through	legal	codes,	as	it	did	
not	produce	visible	damage.	Producers	of	noise	were	the	targets	of	such	social	control,	
evident	in	the	case	study	of	praecones	and	circulatores	(2.5.1).	Control	was	analysed	in	
two	forms:	social	stigmatisation	or	moral	judgements.	Praecones	were	socially	
stigmatised	in	the	late	Republic,	but	incorporated	into	elite	social	networks	through	
adoption	into	administrative	roles	in	the	imperial	period.	In	contrast,	circulatores	
remained	a	social	concern	and	brought	negative	responses	of	moral	judgements.	
Another	response	to	urban	noise	was	leaving	the	city	(2.5.2).	The	dichotomy	of	city	and	
countryside	was	part	of	the	conception	of	the	urban	image	of	noise.	For	the	elite,	
movement	was	not	only	associated	with	noise,	but	formed	a	practical	response	to	noise.	
This	spatial	practice	reinforced	the	urban	image	of	Rome	as	being	full	of	noise	and	
reproduced	the	social	judgements	made	about	noise	producers.	Thus,	the	urban	image	
of	noise	was	facilitated	by	social	perceptions	about	the	people	and	groups	who	produced	
noises,	rather	than	the	physical	intensity	of	noise	within	Rome.	
	 The	street	influenced	the	internal	arrangement	of	spaces	through:	
1. 	The	acoustic	properties	of	shops	display	a	direct	connection	with	portico	and	
street	spaces.	This	direct	connection	created	a	continuous	auditory	field,	not	
separated	between	the	two	spaces.	
2. 	Large	‘medianum’	apartments	were	not	isolated	from	street	noise.	Opus	incertum	
displayed	the	lowest	threshold	for	sound	isolation,	which	corresponded	to	the	
average	SPL	for	conversation	(65	dB).	Other	techniques	increased	this	threshold,	
suggesting	auditory	experience	as	an	element	in	the	choice	of	technique.	
3. Courtyards	displayed	the	greatest	separation,	although	noise	was	still	audible	
within	the	space.	The	diversity	of	functions,	which	the	buildings	with	courtyards	
displayed,	highlights	the	utility	of	courtyard	sound	isolation.	In	this	way,	the	
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architectural	element	of	the	courtyard	reinforced	the	influence	of	noise	on	a	
diversity	of	spaces	within	Ostia.	
	 In	chapters	three	and	four,	the	acoustic	methodology,	which	formed	the	centre	of	
this	thesis,	was	based	on	in-depth	study	of	the	standing	remains	at	Ostia	and	integrated	
traditional	archaeological	reporting	with	acoustic	design	measurements	(3.2-3.3).	The	
methodology	was	multifunctional	in	its	application	to	streets,	shops,	apartment	rooms,	
and	courtyards	(4.1.1-4).	Acoustic	modelling	was	key	to	the	development	of	the	
methodology	and	was	tested	against	ancient	materials	(3.2.4).	The	strong	correlation	
between	the	predicted	model	and	physical	measurement	of	the	Mercati	di	Traiano	
confirmed	the	validity	of	the	model.	This	was	an	original	advancement,	which	has	
implications	for	the	study	of	architectural	acoustics	beyond	the	field	of	Roman	studies.	
The	multifunctionality	of	the	model	and	its	application	to	a	variety	of	spaces	can	be	
transferred	to	any	time	period	or	any	archaeological	context.	By	grounding	the	method	
in	traditional	archaeological	reporting,	of	dimensions,	materials	and	decorations,	it	has	
the	ability	to	offer	insights	even	with	limited	remains.		Acoustic	analysis	in	other	
archaeological	fields,	and	with	more	limited	data	such	as	prehistory,	suggest	that	it	is	
time	for	Roman	archaeology	to	apply	such	methods	to	its	regular	repertoire.1		
	 The	application	of	the	methodology	to	representative	group	of	buildings	in	Ostia	
placed	the	acoustic	analysis	within	the	urban	development	of	the	town	(4.1.1-4;	
Appendix	1).	This	was	reinforced	by	the	adaptation	of	the	model	to	the	street	space	and	
its	application	to	the	excavated	street	network	(3.3;	Appendix	2).	The	representative	
sample	and	the	street	network	provided	a	base	line	for	the	interpretation	of	noise	across	
Ostia,	which	has	not	been	done	before.	By	focusing	on	the	second	century	CE	
construction	techniques	and	street	arrangements,	comparisons	can	be	made	to	earlier	
and	later	periods.2	The	more	data	that	is	collected	from	other	sites	and	chronological	
periods,	the	more	nuanced	the	range	of	acoustic	properties	will	become.		
	 The	rhythms	of	noise	in	Ostia	were	assessed	in	relation	to	work:	
1. 	Work	noise	can	be	divided	into	fixed	sites	of	noise,	usually	associated	with	the	
production	of	goods,	or	noise	of	movements,	associated	with	the	workers	
themselves.	
2. 	Fullonicae	and	bakeries	displayed	different	types	of	production	noise,	as	well	as	
different	temporal	sequences	of	noise	production.	The	production	of	noise	was	
related	to	the	rhythms	of	the	production	process	and	a	major	difference	was	the	
																														 																														 	
1	See	Hamilton	and	Whitehouse	2006;	Skeates	2010;	Hamilakis	2014.	
2	See	Veitch	forthcoming	for	discussion	of	the	late	antique	period	at	Ostia.	
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use	of	animals	in	the	milling	processes,	whereas	fulling	was	entirely	human	
powered.	
3. 	In	the	case	of	large-scale	fulleries	and	bakeries,	a	separation	of	workspace	and	
accommodation	is	evident,	which	puts	temporal	constraints	on	the	production	of	
noise,	as	workers	were	present	only	during	the	hours	of	operation.	
4. 	Porters	and	animals	were	used	to	move	goods	throughout	the	town	and	had	their	
own	rhythms	of	street	noise.		Despite	common	shops	lining	the	majority	of	
streets,	differences	in	noise	would	reflect	where	and	when	people	moved	in	the	
town.		
5. 	Noise,	therefore,	motivated	choices	about	spatial	practices,	such	as	which	street	
to	use.	
	 In	chapter	five,	a	geographical	and	social	historical	methodology	was	applied	to	
the	production	of	spatially	fixed	work	noise	(5.1)	and	moving	commercial	noise	(5.2).	
Fulling	and	baking	formed	the	case	study	of	fixed	noise	(5.1.1-2)	and	indicated	different	
points	in	the	production	process	related	to	noise.	The	fulling	process	was	marked	by	
noise	related	to	individuals,	such	as	conversation,	stomping	and	rinsing	noises	(5.1.1),	
while	baking	displayed	noises	associated	with	animals	and	technological	noise	of	the	
milling	process	(5.1.2).	In	these	two	instances,	work	noise	was	associated	with	the	
production	process,	as	opposed	to	praecones	who	were	hired	for	their	noise	(5.1.1-2;	
2.5.1).	The	various	work	noise	activities	formed	a	key	part	in	the	general	background	
noise	of	the	town	and	created	geographical	areas	marked	by	particular	noises.	This	
geography	of	noise	was	an	experienced	division	of	urban	space,	which	argued	for	noise	
as	a	way	of	creating	auditory	transitions	within	the	town.	
	 Other	work	noises	were	not	connected	to	specific	fixed	locations,	but	related	to	
movements	in	town	(5.2).	Porters	and	animals	were	employed	to	move	goods	and	
people	in	town	(5.2.1-3)	and	moved	between	certain	buildings	within	the	town	(5.2.5-6).	
The	noise	of	such	movement	was	associated	with	the	social	perceptions	and	mechanics	
of	speed	(5.2.4).	The	movements	of	porters	were	repetitive	in	nature	and	geographically	
located	to	the	north	of	the	east	Decumanus.	Weight	and	pressure	would	differentiate	the	
noise	of	movements	(5.2.4).	
	 Work	movements	were	located	on	the	periphery	of	important	elite	social	nodes,	
such	as	the	Forum	and	Terme	di	Nettuno.	Porter	noises	were	isolated	within	
warehouses	once	the	porters	moved	off	the	street	(5.2.5).	The	fixed	work	noises	were	
more	geographically	spread	out,	although	the	large	fullonicae	and	bakeries	have	no	
evidence	for	residential	accommodation	(5.1.3).	External	staircases	were	located	in	
proximity	to	the	workshops,	as	well	as	the	Forum	and	Terme	di	Nettuno.	Movements	
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from	accommodations	to	workshops	would	mark	the	start	and	end	of	the	productive	
day	and	linked	movements	with	the	fixed	noises	of	the	fullonicae	and	bakeries.	Other	
nodes	of	work	noise	were	east	of	the	Forum	along	the	Semita	dei	Cippi	and	around	the	
Piazza	dei	Lari.		
	
6.2	Auditory	Urbanism	
	 The	study	summarised	here	argues	for	a	new	approach	to	Roman	urbanism,	
provisionally	called	an	auditory	urbanism.	The	various	sources	for	urban	noise	used	in	
this	thesis	can	be	set	within	Lefebvre’s	own	spatial	matrix	of	spatial	practices,	
representations	of	space	and	spaces	of	representation.3	Auditory	urbanism	encapsulates	
the	flexibility	of	urban	forms	to	a	variety	of	noises,	reflected	in	experience	of	noise,	
literary	conceptions	of	noise	and	emotion	or	affect	of	noise,	based	on	Lefebvre’s	
production	of	space.4	This	reformulation	of	Lefebvre’s	spatial	matrix	has	implications	for	
the	understanding	Lefebvre	and	his	use	in	classical	archaeology.		
	 The	physics	of	sound,	as	discussed	in	section	3.1,	forms	the	basis	for	experienced	
noise.	As	shown	in	chapter	three,	acoustics	is	a	measurement	of	volume,	depth	and	
experience	of	space,	which	are	interpreted	by	the	body	through	hearing,	grounding	the	
body	in	the	space	of	perception	(3.1).	These	physical	characteristics	of	sound	relate	to	
abstract	conceptions	of	noise,	relying	on	geometrical	space	and	mathematical	formulas	
derived	from	free	fields	(3.1).	The	physical	measurements	of	acoustic	properties	fall	
under	the	category	of	experienced	noise.		
	 The	architecture	of	second	century	CE	Ostia	used	common	materials	in	a	variety	of	
manners	to	achieve	different	acoustic	experiences	shown	in	chapter	four	(4.1.1-4).	
Brick-faced	concrete,	in	various	forms,	was	common	throughout	the	buildings	analysed	
in	this	thesis:	however,	the	common	material	did	not	mean	uniform	acoustic	properties.	
At	one	end	of	the	spectrum,	shops	displayed	a	simple	acoustic	property	based	on	a	
narrow	frequency	response	and	relatively	stable	RT60,	despite	changes	in	dimensions	
(4.1.1-2).	The	experience	of	shop	space	was	one	of	connection,	or	extension,	of	the	street	
space.	Porticoes	provided	visual	and	experiential	distinctions	from	the	carriageway	and,	
where	shops	were	located	along	porticoes,	acoustic	connections	were	made	through	
limited	and	permeable	boundaries	(3.3.6).		
	 The	differentiation	of	acoustic	experiences	emphasised	the	social	utility	of	
different	spaces.	The	acoustic	properties	of	apartments	(4.1.3)	and	streets	(3.2)	display	
																														 																														 	
3	Lefebvre	1991:	33;	Harvey	2006:	130-1.	
4	Lefebvre	1991;	see	also	Harvey	2006;	Laurence	2015.	
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the	way	different	architectural	features	were	potentially	used	to	construct	spaces	of	
experienced	noise.	In	the	apartments,	room	A	showed	the	most	dynamic	frequency	
response,	followed	by	room	B,	then	room	M.	As	argued	in	section	4.1.3,	the	low	space	
syntax	control	value	and	dynamic	frequency	response	indicate	a	space	of	experienced	
differentiation:	spatially	cut-off	and	acoustically	different	from	the	main	room	in	the	
apartment.	The	acoustic	hierarchy	does	not	correspond	directly	with	the	space	syntax	
measures,	which	suggests	a	more	nuanced	interpretation	of	the	social	relationships	
constructed	by	the	rooms	(4.1.3).		
	 As	noted	above,	the	methodology	used	in	this	thesis	allows	for	the	measurement	
and	modelling	of	acoustic	properties	for	any	space.	The	fieldwork	for	this	thesis	was	
possible	through	integration	of	digital	tools	for	documentation	and	technological	
efficiency.	However,	further	research	into	the	comparable	modern	materials	could	make	
this	modelling	more	nuanced	and	give	it	a	wider	application.	In	this	thesis,	the	
correlation	of	Roman	brick	to	modern	brick	allowed	for	the	modelling	of	buildings	in	
Ostia.	At	other	sites,	other	materials	were	used	for	construction	and	accurate	modern	
equivalents	need	to	be	tested.	Particularities	of	certain	sites	also	enable	certain	acoustic	
properties	to	be	analysed.	The	preservation	of	upper	floors	at	Herculaneum	and	Pompeii	
would	nuance	our	understanding	of	the	auditory	relationship	between	ground	floor	and	
first	floor	spaces.	Auditory	interactions	between	the	street	and	balconies	or	upper	floor	
windows	could	broaden	our	understanding	of	the	permeable	boundaries	between	the	
streets	and	frontages.	Other	sources	for	further	research	focus	on	the	development	of	
construction	techniques.	In	particular,	testing	and	analysis	of	masonry	walls	has	the	
potential	to	contextualise	the	design	choices,	similar	to	the	transition	from	opus	
incertum	to	brick-faced	concrete	(3.2.3).	The	widespread	use	of	opus	reticulatum	in	
Pompeii,	which	is	acoustically	comparable	to	the	opus	incertum	of	Ostia,	would	provide	
an	opportunity	for	studying	of	influence	of	layout	and	arrangement	decisions	in	the	
design	processes	at	each	site.	Further	testing	requires	interdisciplinary	collaborations	
and	technological	know-how,	which	provides	opportunities	for	new	collaborative	efforts	
in	the	field.		
	 Street	noise	was	one	of	the	recurrent	themes	within	this	thesis	and	relates	to	the	
redefinition	of	social	relationships	through	experienced	noise.	In	chapter	three,	a	
baseline	of	acoustic	properties	was	set	out	for	streets	in	second	century	CE	Ostia	(3.3).	
From	this	foundation,	other	spaces	were	analysed	deepening	the	understanding	of	
acoustics	at	the	site.		The	architectural	acoustics	shaped	the	experience	of	Ostian	streets.	
As	shown	in	section	3.3,	building	heights	and	street	widths	functioned	together	to	
produce	the	acoustic	properties	of	the	streets.	The	density	of	entrances,	the	majority	
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being	shops,	indicated	the	reliance	on	the	street	for	social	interaction.	The	high	intensity	
of	street	usage	is	also	reflected	in	the	choice	of	placement	and	construction	techniques	
of	Ostia	apartments	(3.2.3).	Further	study	of	the	acoustic	architecture	of	streets	can	be	
undertaken	at	other	sites	and	would	nuance	the	chronology	and	ways	in	which	street	
noise	influenced	the	design	of	streets.	
	 Architectural	acoustics	create	a	different	set	of	social	boundaries	to	those	of	the	
physical	walls,	ceilings,	and	floors.	Hearing	activity,	while	being	physically	excluded,	
would	be	a	powerful	means	of	display,	one	that	the	apartments	were	easily	able	to	do.	
The	acoustic	analyses	allow	for	a	further	nuancing	of	the	potential	use	of	the	space,	a	
potential	that	extends	beyond	the	physical	boundaries	of	the	space.	Acoustic	analyses	
provide	a	way	of	quantifying	such	potential	in	a	manner	that	has	not	been	done	before.	
In	several	ways	the	arrangement	of	apartment	space	is	a	marked	difference	from	that	of	
Pompeii.	The	front	and	back	regions	of	Pompeian	houses	are	not	present	in	Ostian	
apartments;	these	occupy	parallel	space	to	the	street	or	courtyard.5	Acoustically,	rooms	
M,	A,	and	B	were	one	step	removed	from	the	street	or	courtyard,	while	in	space	syntax	
terms	they	have	a	depth	between	1	and	5.6	Social	relations	must	be	rethought	in	
connection	to	the	social	boundaries	of	acoustics.	Auditory	urbanism	is	an	urbanism	of	
agency,	creating	the	possibilities	for	particular	acoustic	control,	appropriation	or	
knowledge.	This	moves	the	discussion	of	urbanism	beyond	the	limited	criteria	of	
economic	models	and	into	social	theoretical	models.7	As	argued	in	this	thesis,	uneven	
development	and	the	geography	of	noise	offer	a	model	of	simultaneous	influence	across	
the	town.		
	 In	fact,	the	flexibility	of	the	auditory	experience	of	noises	transfers	between	
different	scales;	the	experience	of	the	Forum	in	Ostia	makes	sense	of	the	experience	of	
the	Forum	Romanum.	The	auditory	experiences	enable	the	categorisation	of	people	and	
places	according	to	noises;	the	sound	of	quick,	bare	feet	on	basalt,	with	a	short	tunic,	
signified	a	slave,	whether	or	not	the	person	was	in	fact	a	slave.8	Here	again,	the	context	
of	the	situation	provides	the	possible	knowledge	to	accurately	judge	the	activity:	
however	accuracy	is	not	necessary	to	understanding.		Noises,	as	partial	knowledge,	
inaccurate	interpretation,	or	misreading	of	signs,	all	produce	knowledge	that	helps	
someone	interpret	their	surroundings.	Therefore,	an	auditory	urbanism	is	less	a	planned	
programme,	such	as	urban	planning,	and	more	an	urban	experience.		
																														 																														 	
5	Grahame	2000:	56-60.	
6	See	DeLaine	2004:	159,	Fig.	7.	
7	Such	as	‘consumer	city’,	see	Laurence	2007;	Cornell	and	Lomas	1995;	Parkins	1997.	
8	Hor.	Epod.	4.3-10.	
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	 The	two	exceptions	were	the	main	routes	into	and	through	the	town,	namely	the	
Decumanus	and	north	Cardo	Maximus.	These	streets	provide	a	marked	difference	in	
acoustic	properties.	The	Decumanus	was	wide	and	long,	allowing	sound	to	dissipate	
easily	and,	therefore,	not	carry	down	the	length.	The	north	Cardo	was	shorter	and	
slightly	narrower,	although	with	porticoes	running	the	full	length.	Here,	noise	would	
carry	down	the	length	of	the	street	creating	a	continuous	low	hum,	as	the	street	was	
used	throughout	the	day.	In	either	case,	the	level	of	use,	by	pedestrians,	animals,	and	
vehicles,	would	alter	the	soundscape	of	the	street	throughout	the	day.		
	 The	sources	for	the	literary	conception	of	noise	relate	to	Lefebvre’s	representation	
of	space	as	well	as	the	emotional	and	affective	spaces	of	representation.	The	urban	
image	of	noise	was	the	product	of	three	main	functional	definitions	of	noise,	which	map	
onto	the	spaces	of	representation	and	representations	of	space.	The	Latin	association	of	
animal	sounds	and	chaotic	movement	with	noise	was	a	key	element	in	the	perception	of	
noise	and	aligns	with	spaces	of	representation.9	The	negative	response	implied	in	
defining	noise	as	animal	sounds	expressed	the	hierarchy	behind	the	urban	image	of	
noise.	The	hierarchy	of	noise	is	relationally	linked	to	certain	spaces	(2.3).	The	Forum	
and	streets	stood	out	as	the	location	of	noises,	as	well	as	of	control	(2.3.3).	By	contrast,	
the	acoustic	properties	of	street	space	displayed	minimal	auditory	control	or	isolation	
(3.2).	While	the	physical	properties	of	street	acoustics	relate	to	experienced	space	and	
the	literary	image	is	a	form	of	representational	space,	these	two	forms	of	space	created	
an	expectation	of	social	understanding.	Noise	was	perceived	to	be	a	public	phenomenon	
and	associated	with	public	space	(the	Forum	and	streets).	By	incorporating	the	urban	
image	of	noise	into	the	interpretation	of	acoustic	properties,	the	potential	to	
demonstrate	that	Roman	social	and	cultural	judgements	were	active	participants	in	the	
formation	of	particular	spaces	can	be	shown.		
As	shown	in	chapter	two,	the	spatial	practices	of	non-elite	were	cause	for	
concern,	a	product	of	non-elite	urban	movements	(2.4.1).	Conceptions	of	space	are	
bound	to	the	social	and	cultural	understandings	of	space,	whether	public	or	private,	
political	or	commercial.	Throughout	this	thesis,	the	organisation	of	space	has	been	seen	
through	the	rhythms	of	noise.	It	is	worth	repeating	that	many	of	these	rhythms	are	not	
planned	or	politically	controlled	from	the	top-down.	Instead,	the	rhythms	emerge	at	the	
level	of	everyday	life,	that	is,	at	day-to-day	activities.	Literary	and	material	evidence	
come	together,	allowing	urbanism	to	be	seen	in	the	rhythms	of	people,	the	way	they	
structure	time,	and	the	social	judgements	about	such	movements.		
																														 																														 	
9	See	Lefebvre	1991:	40-5.	
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	 Roman	urbanism	had	created	a	street	space	filled	with	noises,	and	the	expectation	
of	noise	transformed	the	experience	of	the	space.	The	literary	trope,	described	in	
chapter	two,	of	overflowing	shops,	further	emphasises	the	image	of	high	levels	of	
activity.	In	this	transformation,	noise	was	the	experience	that	triggered	reflection	and	
critical	commentary.	This	is	in	contrast	to	Attali’s	history	of	noise	control,	which	notes	
the	lack	of	legal	regulation	of	noise	until	the	Industrial	Revolution.10	Instead,	Roman	
authors	asserted	control	through	a	literary	image	of	noise,	not	a	top	down	political	
system	but	elite	judgements	born	out	of	the	experience	of	urban	space.		
	 The	noise	of	Ostia	can	be	seen	as	the	interpretative	framework	for	habitual	
movements;	repetition	of	the	sounds	of	movement	created	the	expectations	of	
movement.	The	implication	for	urbanism	is	an	emphasis	on	time,	at	smaller	scales	than	
usually	understood,	and	space,	simultaneously.	Movement	was	not	only	the	travel	from	
‘A	to	B’,	but	the	social	experience	of	that	travel,	which	was	an	auditory	experience.	Street	
acoustics	nuance	the	time	and	space	connection	even	further.	The	narrow	range	of	
street	widths,	with	the	exception	of	the	Decumanus	and	north	Cardo	Maximus,	meant	a	
limited	range	in	auditory	fields	in	the	streets	(3.3.1).	Building	height	had	minimal	
changes	to	the	variability,	which	further	contextualises	street	noise	(3.3.2).	In	Ostia,	
porticoes	allowed	for	sound	dissipation,	lowering	the	overall	SPL	of	the	street	(3.3.6).			
	 The	matrix	of	space	cannot	be	hierarchically	separated,	but	needs	to	be	seen	as	
simultaneously	producing	and	reproducing	urban	space.11	As	discussed	in	chapter	one,	
urbanism,	in	any	form,	is	a	social	product,	a	particular	form	or	patterning	of	social	
relations	in	space.12	It	is	more	that	the	particularities	of	the	town,	its	civic	needs	or	
desires,	created	an	urban	experience,	which	is	also	reflective	of	other	experiences	across	
Roman	Italy.	Buildings	are	more	than	functional	tools,	their	function	being	built	into	the	
physical	materials.	Agency,	in	acoustic	terms,	provided	experiences	that	were	
transferred	to	different	towns	and	cities	in	Roman	Italy.	Urban	noise	would	allow	any	
visitor	to	find	the	Forum,	based	on	their	subjective	experience	of	Roman	urbanism.13	
Urban	forms	had	a	flexibility,	which	enabled	their	recognition	in	the	plurality	of	urban	
experiences	across	the	empire	that	was	experienced	through	auditory	perception.	The	
flexibility	of	the	urban	forms	mirrors	the	acoustic	properties	of	urban	space,	which	had	
the	ability	to	be	adapted	to	any	urban	space	encountered.	
																														 																														 	
10	Attali	2014:	122-4.	
11	Lefebvre	1991:	40;	Harvey	2006:	131-2.	
12	Laurence	2007:	183;	Harvey	1988:	196;	Lefebvre	2014a:	47	
13	Lefebvre	1991:	162;	Laurence	2007:	184.	
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	 There	is	a	high	level	of	negotiation	constantly	at	play	in	the	socio-spatial	control	of	
space,	which	was	open	to	noises.	At	Ostia,	the	development	of	portico	lined	streets	
beginning	with	the	north	Cardo	Maximus	in	the	second	decade	of	the	second	century	CE	
was	one	piece	in	a	complex	evolution	of	noise,	movement	and	mobility.	The	auditory	
practices	discussed	in	chapter	five	were	part	of	the	experience	of	noisy	streets,	and	also	
created	noisy	streets.	To	miss	the	dual	nature	of	practices	reduces	their	importance	in	
understanding	urban	space.	Architectural	agency	prompted	certain	forms	of	movement,	
whether	it	was	the	location	of	a	portico	(3.3.6)	or	the	width	of	the	street	(3.3.1).	At	the	
same	time,	the	literary	descriptions	created	mental	images	of	carts,	whether	the	reader	
could	hear	them	or	not.	This	dynamic	was	part	of	the	decision-making	process	of	urban	
inhabitants.	The	physical	experience	and	imaginary	space	were	brought	together	to	
solve	urban	problems	in	everyday	life.	Further	studies	of	noise	within	the	archaeological	
context	provide	the	necessary	criteria	to	assess	the	levels	to	which	the	social	concerns	
were	embedded	in	Roman	construction	practices.	
This	offers	a	different	perspective	on	an	auditory	urbanism,	one	that	has	already	
come	up	in	several	places	in	this	thesis.	An	auditory	urbanism	is	dynamic,	even	when	the	
architecture	does	not	change.	Sounds	alter	the	way	spaces	are	perceived	and	conceived	
without	requiring	changes	to	the	building	structures.	This	moves	the	discussion	of	
Roman	urbanism	away	from	typological	descriptions	of	architectural	changes,	either	
beginnings	or	endings,	to	discussion	of	moments	of	transition,	to	the	period	before	
innovation	and	new	creation	of	space.14	In	particular,	this	approach	re-sets	the	
discussion	of	second	century	CE	Ostia	in	the	context	of	used	and	usable	space,	rather	
than	new	buildings.	The	town	was	being	actively	shaped	through	the	rhythms	of	noise	
and	movements	of	elites,	bakers,	fullers,	porters,	and	visitors.	In	this	context,	Ostia	was	
at	its	peak.		
Reformulating	Lefebvre’s	spatial	matrix	for	noise	has	opened	up	his	spatial	
theory	to	the	particularities	of	noise.	Lefebvre	notes	the	importance	of	listening	and	
music	in	understanding	social	rhythms,	but	does	not	develop	any	ideas	about	noise	
beyond	passing	reference.15	By	focusing	on	noise,	and	human	hearing,	the	importance	of	
sensory	perception,	as	a	pre-curser	to	visual	recognition,	comes	to	the	forefront	in	
Lefebvre’s	own	work.	To	date,	Lefebvre’s	theories	have	not	been	applied	to	sensory	
studies	in	any	sustained	manner	and	offer	a	valuable	insight	into	urban	experience	and	
perception.16	Through	systematic	engagement	with	his	ideas,	Roman	archaeology	can	
																														 																														 	
14	Lefebvre	2014b:	97-8.	
15	See	Lefebvre	1996:	219.	
16	The	one	exception	is	Bull	2016.	
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benefit	from	Lefebvre’s	critical	reformulations	of	everyday	life	and	rhythms,	and	not	just	
his	spatial	matrix.	Everyday	life	and	rhythms	were	best	understood	through	sounds	and	
noise,	not	visual	perception.	Reorienting	Roman	archaeology	towards	an	understanding	
of	noise	allows	for	new	approaches	to	the	material	evidence	to	be	explored.	This	is	not	
an	easy	task	and	Lefebvre	is	helpful	in	raising	questions	that	require	traditional	
approaches	to	be	rethought.		
We	cannot	close	our	ears,	a	simple	fact	that	offers	critical	questions	about	the	way	
sound,	space,	and	society	interact.	This	thesis	has	addressed	this	interconnection	
through	the	study	of	acoustics	and	the	perception	of	sound.	It	has	interpreted	the	
acoustic	methodology	through	urban	theory,	thus	moving	beyond	previous	
understanding	of	the	site	of	Ostia	Antica.	It	serves	as	the	critical	reminder	that	a	wealth	
of	evidence	remains	untapped	when	Ostia	is	approached	from	a	new	direction	and	with	
a	different	set	of	questions.		
!
!
!
!
!
!
!
!
!
!
!
	
	251	
Glossary1	
	
Absorption	Coefficient	(α):	The	fraction	of	sound	energy	absorbed	by	any	material.	It	has	
a	theoretical	value	between	0	and	1	and	varies	with	the	frequency	of	the	sound.	
Auditory	Perception:	The	ability	of	the	brain	to	interpret	and	create	a	clear	impression	
of	sounds.	
Aural	Architecture:	The	illumination	of	space	by	a	sound	source,	with	the	emphasis	on	
the	illumination	of	the	space,	not	on	the	sound	in-itself.2	
Background	noise:	Any	sound,	expect	the	primary	sound.	Examples	included	traffic	
noise,	building	noise	(air	conditioning	noise),	and	other	noises	that	can	cause	
potential	interference.	
Critical	Frequency:	Frequency	at	which	the	incident	sound	wave	frequency	matches	the	
bending	wave	frequency.	This	produces	an	efficient	transfer	of	sound	energy	
from	one	side	of	a	panel	to	the	other	(coincidence).	
Coherent	sound	source:	A	sound	arriving	directly	from	a	source	and	sound	arriving	at	
the	same	point	from	the	source.	
Conceived	(Conceptual)	Space:	see	Representations	of	Space	(conceptualized	space).	
Decibel	(dB):	1/10	of	a	bel.	The	bel	is	the	logarithm	of	the	ratio	of	two	powers.	The	
human	ear	responds	logarithmically	to	audio	stimuli.	
Diffraction:	The	bending	of	a	sound	wave	caused	by	an	obstacle	in	the	sound	field.	
Equal-loudness	Contour:	A	contour	representing	a	constant	loudness	for	all	audible	
frequencies.	
Free	Field:	A	sound	field	region	with	no	reflecting	surfaces.	
Frequency:	The	measure	of	the	rapidity	of	alterations	of	a	periodic	signal,	expressed	in	
hertz	(Hz).	
																														 																														 	
1	Definitions	from	Everest	and	Pohlman	2009;	Augoyard	and	Torgue	2011;	http://www.acoustic-
glossary.co.uk.	
2	Blesser	and	Salter	2007:	16.	
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Froude	number:	Ratio	of	kinetic	to	potential	energy	in	wave-like	motions.3		
Hertz	(Hz):	The	unit	of	frequency,	same	as	cycles	per	second.	1k	Hz	=	1,000	Hz.	
Incoherent	sound	source:	Sound	levels	resulting	from	different	sound	sources,	opposite	
of	coherent	sound	source.	
Inverse	Square	Law:	Sound	diverges	spherically	from	a	point-source	in	free	space.	This	
is	the	mathematical	law	that	indicates	the	dissipation	of	the	sound	as	you	move	
away	from	the	point-source.	
Keynote	sound:	A	sound	that	defines	a	certain	region.	Not	always	consciously	heard,	but	
are	characteristic	of	a	common	practices	or	activities,	animals,	or	the	
environment.4	
Line-Source:	A	sound	source	made	of	a	series	of	point-sources	in	a	row,	such	as	traffic	on	
a	motorway	or	a	train.		Sound	levels	measured	from	a	line-source	decrease	at	a	
rate	of	3	dB	per	doubling	of	distance.	
Lived	Space:	See	Spaces	of	Representation	(lived	space).	
Loudness:	Attribute	of	auditory	sensation	in	terms	of	which	sounds	may	be	ordered	on	a	
scale	extending	from	soft	to	loud.		
Material	Space	(experienced	space):	First	aspect	of	Lefebvre’s	triad	of	space	and	also	
referred	to	as	‘spatial	practice’.	This	is	the	space	of	production	and	reproduction	
of	social	formation.	It	insures	continuity	and	some	degree	of	cohesion	between	
individual’s	and	society	as	a	whole,	which	implies	a	level	of	competence	and	
specific	performances.5	
Noise	Reduction	Coefficient	(NCR):	A	single-number	rating	system	used	to	compare	the	
sound-absorbing	characteristics	of	building	materials.	A	measurement	of	the	
acoustical	absorption	performance	of	a	material,	calculated	by	averaging	its	
sound	Absorption	Coefficients	at	250,	500,	1k	and	2k	Hz.	
Passenger	car	equivalent	(PCE):	Sound	pressure	level	of	traffic	noise	expressed	in	terms	
of	passenger	car	numbers	passing	at	the	same	time.	
Perceived	(perception):	subjective	interpretation	of	something	based	on	social	and	
																														 																														 	
3	Cotterell	and	Kamminga	1990:	196.	
4	Schafer	1993;	Corbin	1998.	
5	Lefebvre	1991:	33.	
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cultural	habits,	judgments	or	distinctions.	
Perceived	Space:	see	Material	Space	(experienced	space).	
Pitch:	A	subjective	term	for	the	perceived	frequency	of	a	tone.	
Point-Source:	A	sound	source	whose	dimensions	are	small	compared	to	the	propagation	
distances	involved.	Sound	level	measures	decrease	at	a	rate	of	6	dB	per	distance	
doubled	(Inverse	Square	Law).	
Representations	of	Space	(conceptualised	space):	Second	part	in	Lefebvre’s	triad	of	
space.	Conceptualised	space	of	planners,	scientists,	and	urbanists,	which	tends	
towards	a	system	of	signs.	Conceptions	take	on	physical	form	in	maps	and	
plans.6	Often	this	conception	of	space	is	conflated	with	what	is	lived	and	
perceived.	It	is	the	dominant	space	in	any	society.	
Resonant	Frequency:	the	frequency	at	which	resonance	occurs.	
Reverberation	Time	(RT60	or	RT30):	The	time	required	for	the	sound	in	an	enclosure	to	
decay	60	dB	(RT60)	or	30	dB	(RT30)	from	an	initial	steady-state	level.	
Signal-to-noise	ratio	(SNR):	The	difference	between	the	nominal	or	maximum	operating	
level	and	the	noise	floor	in	decibels.	
Spaces	of	Representation	(lived	space):	Third	aspect	of	Lefebvre’s	triad	of	space,	
translated	as	‘Representational	spaces’	in	Lefebvre	1991.	These	are	sometimes	
coded	spaces	of	complex	symbolism,	linked	to	social	life	and	art.7	This	is	space	
as	directly	lived	through	the	signs	and	symbols	of	everyday	life	and	overlays	
physical	space	making	symbolic	use	of	its	objects,	which	the	imagination	seeks	to	
change	and	appropriate.8	
Speech-reception	threshold	(SRT):	In	speech	audiometry,	it	is	the	decibel	(dB)	level	at	
which	50%	of	spondee	words	can	be	repeated	correctly	by	the	subject.	
Sound	Pressure	Level	(SPL):	A	sound	pressure	expressed	in	dB	above	the	standard	
sound	pressure	of	20µPa.	
Soundscape:	The	combination	of	sounds	in	a	particular	environment,	including	nature	
sounds	and	mechanical,	as	well	as	inhabitants	perception	of	sounds	in	the	
																														 																														 	
6	Lefebvre	1991:	39.	
7	Lefebvre	1991:	33.	
8	Lefebvre	1991:	39.	
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region.9	
Transmission	Loss	(TL):	The	difference	between	the	noise	levels	across	a	partition	
between	two	or	more	rooms.	Taking	into	account	the	area	of	the	common	
partition	and	the	sound	absorption	characteristic	of	the	receiving	room.	
	
	
																														 																														 	
9	Schafer	1993;	Corbin	1998.	
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